In the course of mass spectrometer studies with the algae Chlorella and Chiamydomonas, data were obtained which indicate that the CO2 burst and gulp are sensitive to oxygen. Furthermore, the CO2 burst was found to be strongly suppresEed when wave lengths shorter than 460 nanometers were blocked at intensities adequate to saturate photosynthesis. Under appropriate conditions at 300, the CO2 burst was interrupted by a brief CO2 gulp and the post illumination gulp by a brief burst of CO2. The post illumination gulp of CO2 could be induced during illumination by interposition of a filter blocking wave lengths shorter than 460 nanometers. These data are discussed in relation to earlier reports of the phenomenon and briefly as they affect the detection of photorespiration.
The first demonstration of the CO2 burst is attributed to Emerson and Lewis (7) whose study was prompted by doubts over the validity of quantum efficienty determinations based on short term rate measurements. Rapid changes in potential recorded by Blinks and Skow (3) when a glass electrode was placed in close contact with leaves of Castalia, Potamogeton, and some land plants possibly were caused by this phenomenon. Vejlby (14) has recorded an effect attributed to the CO2 burst in a moss although it was not detected in a range of higher plants by van der Veen (13) . Brown and Whittingham (4) used mass spectrometry to demonstrate that the gas involved in the burst is indeed CO2. They and Hiller and Whittingham (8) The expression of the burst and gulp of CO2 was found to be influenced by temperature. In several runs with Chlorella at 300, in which CO2 was close to the compensation point and dissolved 02 was at levels equivalent to an atmosphere containing 40 to 65% (v/v) 02, the burst was interrupted by a brief gulp, and the gulp in darkness was followed by a short period of enhanced CO2 release before normal respiration set in. The pattern is shown in Figure 3 . Note that the declining rate of CO2 consumption in the light was caused by approach to the compensation point. The sequence recorded in Figure 3 was recorded also with Chliamydomonas at 300 but only at low 02 and CO2 concentrations. At moderate to high 02 levels, the pattern was identical with Chlorella at 200.
In both Chlorella and Chlamydomonas, the burst and gulp could be eliminated by blocking wave lengths shorter that 460 nm. respectively. Note that, with a filter blocking wave lengths <460 nm, only the small gulp at the beginning of the illuminated period and the burst in the subsequent dark period were apparent. With the filter removed in a subsequent light period after only 1 min in the dark, the usual burst and gulp reappeared and were superimposed on the earlier pattern of gas exchange. Inserting the short wave length blocking filter during periods of illumination brought about sudden drops in CO2 concentration comparable with the post illumination gulp and without affecting the steady state rate of CO2 fixation.
Addition of a-hydroxy-2-pyridinemethane sulfonic acid, an inhibitor of glycolic acid oxidase (16) , at final concentrations up to 8.8 mm was without effect on either the post illumination burst shown in Figure 4 or the Emerson burst and gulp.
In all of these experiments, the two isotopes of 02 were also monitored either concurrently or sequentially with CO2. On Figure 3 with exceptions that 02 concentration was equivalent to 4.5% and reaction vessel contained 14 ,ug of chlorophyll a.
DISCUSSION
Hiller and Whittingham (8) 45, 1970 important in many higher plants, is the post illumination decline of CO2 production described by Decker (6) and a number of other investigators. In the present study, a qualitatively similar phenomenon was recorded only at 300. However, it was always preceded by the Emerson and Lewis (7) gulp, and, unlike photorespiration, did not respond to 02 partial pressure and was not inhibited by a-hydroxy-2-pyridinemethane sulfonic acid. In this connection, several apparently anomalous observations should be noted. Zeitlich and Day (17) , and others, have experienced no difficulty in observing glycolate oxidase activity in Chlorella pyrenoidosa and Chlamydomonas reinhardi grown in air. The need for low levels of CO2 to avoid glycolate oxidase suppression has been reported by Nelson and Tolbert (11) . On this basis, it seems reasonable to conclude that, since the organisms used in this study were grown in 2% C02, potential photorespiratory activity may have been seriously reduced or eliminated. The fact remains, however, that Bjorkman (1) failed to register an inhibitory effect of 0°on Chlorella pyrenoidosa grown in 0.03% CO2 and, further, with Amaranthus edulis (2), which is also unaffected by 02 and presumably lacks a photorespiration, recorded a postillumination CO2 burst. Whether this burst and those recorded in this study superimposed on the Emerson and Lewis (7) effect might be similar in origin is a matter for speculation.
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